Inhibition of the growth of Plasmodium falciparum in vitro by covalent modification of hemoglobin.
Antimalarial effects might be expected from compounds that modify hemoglobin. Dibromoaspirin and bis(dibromosalicyl) diesters decrease gelation of hemoglobin by specific covalent modification (acetylation and crosslinking) of this protein but do not interfere with oxygen transport. These compounds were toxic to malaria parasites when continuously present in culture, as were drugs with similar pharmacological effects such as indomethacin, ibuprofen, and phenylbutazone. Aspirin and acetaminophen were much less effective. When erythrocytes were pretreated with these compounds prior to parasite exposure, only dibromoaspirin and dibromosalicyl diesters prevented parasite development. The modified hemoglobin was highly resistant to digestion by cathepsin D and parasite proteases, suggesting that covalent modifications of hemoglobin that do not disrupt normal hemoglobin function have antimalarial effects.